A Limulus amoebocyte lysate microtechnique performed in petrolatum wells on a microscope slide is described. Injection of a dye solution in ethanol directly into the wells leads to an unambiguous interpretation of the results. Twelve samples can be tested on a single slide, and compact storing of the samples is possible.
A Limulus amoebocyte lysate microtechnique performed in petrolatum wells on a microscope slide is described. Injection of a dye solution in ethanol directly into the wells leads to an unambiguous interpretation of the results. Twelve samples can be tested on a single slide, and compact storing of the samples is possible.
The Limulus amoebocyte lysate (LAL) test is a sensitive and relatively simple in vitro test for the detection of bacterial endotoxin. The test is based upon the fact that the addition of a solution containing endotoxin to a suitable LAL reagent results in turbidity, precipitation, or gelation of the mixture after incubation at 37°C. Methods for estimating the relative endotoxin concentration in contaminated samples have been described previously, e.g., the use of radioisotopes (8), spectrophotometers (7), or chromogenic substrates (5) .
However, most assays are routinely performed with test tubes, since observation for gelation is simple and only involves inverting the tubes (6) . For each tube, 0.1 ml of lysate is required. Quantitation of endotoxin in a solution requires a series of dilutions (11) and a considerable amount of LAL reagent. Different micromethods for lowering reagent consumption have been described (1-4, 9, 10) .
Our method is based on the Frauch micromethod, which uses droplets on microscope slides (2) . We found that the described determination of the endpoint of a dilution series was difficult to determine. Also, only four samples can be tested on an untreated slide, because the droplets may mingle. By using siliconized slides, it is possible to limit the area of each droplet and thus give room for additional droplets. The amounts of reagent and sample then must be increased to 20 ,ul each. However, reading the results on these slides is more difficult than on unsiliconized slides.
We found the use of "wells" made of soft paraffin, as introduced by Flowers (1), a better way to reduce the area of the drops. However, it was difficult to obtain suitable wells as described by Flowers (1). The following is an easy method for making uniform wells. A large "pea" of sterile petrolatum is pressed from a tube onto a pyrogen-free slide. With the aid of a sterile plastic tip, we spread the petrolatum evenly on the slide. This slide serves as a "stamp pad" for another sterile plastic tip, intended for volumes of about 1 ml, to make wells on the depyrogenated slides to be used for the test. For every new well, the tip (9-mm diameter) is first pressed on the petrolatum-containing slide and then on the test slide. In this way it is quick and easy to make a large number of uniform wells. On one slide there is room for 12 wells. Into each well, 10 ,ul of the LAL-reagent is applied and 10 ,ul of the test solution is added. The content is mixed by drawing the solution in and out of the tip three to four times. The slide is placed in a preheated moist chamber consisting of a glass-covered petri dish, moistened filter paper, and two glass rods to support the slides. (The moist chamber should not be saturated.) The whole assembly is incubated at 37°C in a dry heat oven. After 30 min, the slide is carefully removed from the moist chamber and placed on a white background (e.g., a piece of filter paper that simultaneously absorbs superfluous water). (Fig. 1) .
If a gel is formed, and a blue "star" appears in the droplet, the test is considered positive. In negative tests, the dye solution rapidly mixes with the solution in the well, giving a homogeneous blue color.
Instead of slides, Sabey uses microtest plates with a fitted lid, however, we preferred the slides because of the large surface area for the droplets. The wells in all microtest plates available to us were too deep and narrow to give satisfactory readings.
After drying, the slides can be filed. Transparent contact paper is suitable for fastening the slides to paper, as it simultaneously prevents the tile from being sullied by the petrolatum. Positive and negative results can clearly be seen through it.
The result of the drying process is dependent upon the drying speed. If dried at room temperature, the dye will penetrate the gel, and the original blue star appears colorless on a homogenous blue background. In negative tests, the star is absent. However, if drying is accelerated (e.g., by using a hair dryer for 3 min), positive tests are seen as blue-red stars, whereas negative tests are homogenous blue spots (Fig. 2) .
Our micromethod of the Limulus lysate test is rapid, economical, and easy to perform. Test results are unequivocal. Twelve samples can be tested on one microscope slide, and compact storing of the test samples is possible.
